Introduction
Companies are shifting from a conventional economic perspective of business to a more sustainable business model involving economic, social and environmental concerns in their operations. This is because managers recognise that sustainability has important impacts on their business representing new sources of competitive advantage and a proxy for quality management (Berns, Townend, Khayat, Balagopal, Reeves, Hopkins & Kruschwitz, 2009 ).
The study of sustainability has evolved from focusing on the individual company to a supply chain perspective (Salvado et al., 2015; Seuring & Muller, 2008; Penfield, 2014; Beske & Seuring, 2014; Schaltegger & Burritt, 2014) . The main reason for that is the recognition that the supply chain management contributes for improving organizational effectiveness, competitiveness, customer service and profitability. It represents also a crucial influence on the increased concerns on sustainability of businesses. In addition to the implementation of practices that promote the overall efficiency of the individual company and corresponding supply chain, more attention should also be given to social, economic and environmental issues.
The concept of sustainability has three interdependent and interrelated components in common: society, environmental and economy. These components are consistent with the notion of the triple bottom line (TBL): people, planet and profit (Harris, Wise, Gallagher & Goodwin, 2001; Pava, 2007) . Companies are facing pressures from different stakeholders to act according to sustainability strategies (Erol, Sencer & Sari, 2011) . However, although some companies claim to endorse sustainability at strategic and operational level, it appears that the frameworks used to support these activities do not adequately account for environmental and social issues. It is critical to consider the sustainability as part of normal business processes . The literature provides numerous tools and reporting formats which allow companies to demonstrate their commitment to sustainability concerns (Delai & Takahashi, 2011) , as in the case of the sustainability reports.
Sustainability already represents an area of concern for all sectors of the economy. Companies have to comply with an extensive set of directives and regulations concerning CO 2 emissions, pollution and noise emissions, product and component safety, product reusability, recyclability and recoverability, among others (Petrescu-Mag, Petrescu, & Muntean, 2015) . These regulations are mostly concerned with technical issues. In addition to these regulatory pressures, most industries are facing a number of challenges, including globalization, the ongoing economic crisis in Europe and pressures from labour unions for better working conditions and wages. Moreover, integrating sustainable operations requires companies to engage in supply chain management practices as a way of becoming more competitive (Seuring & Müller, 2008; Sarkis, 2003) .
The sustainability of industries is based on the behaviour of all partners in the supply chain. Therefore, tools to capture the sustainability of supply chains are needed. In addition, more friendly tools are need to support the systematic process of searching for best practices, innovative ideas and efficiencies that lead to the continuous improvement of SC performance considering the TBL perspective. Dos Santos and Brandi (2015) suggested the use of composite indexes to measure supply chain sustainability. They stress the need for more theoretical research to develop principles that take into account the complexity of supply chain structures. Despite the various studies on the construction of composite indexes (in general and for the sustainability field in particular), many of them focus more on the territory as unit of analysis (Pérez, Guerrero, González, Pérez & Caballero, 2013; Wang, Lam, Harder, Ma & Yu, 2013; Moreno-Pires & Fidélis, 2012) . Moreover, there are few studies that focus on sustainability indices for both individual companies and their corresponding supply chains, and considering the three dimensions of sustainability (social, economic and environmental) . To address these gaps this paper proposes a sustainability index considering TBL perspective and suggesting economic, social and environmental indicators for supply chain. This paper is organized as follows. First a theoretical background on the sustainability concept is presented, including sustainability indicators and indices. Then a sustainability framework is described, illustrating all the steps associated to the construction of the sustainability index. Finally, the conclusions are drawn.
Theoretical Background
A more sustainable form of business requires that the environmental, economic and social issues must be integrated into supply chain management (Ahi & Searcy, 2013; Seuring & Muller, 2008) . So, an integrated approach is necessary when considering the supply chain perspective (Vachon & Klassen, 2006) . Kogg and Mont (2012) argue that companies are increasingly pressed by stakeholders to address not only environmental but also social aspects at different tiers in their supply chain. Among the diversity of supply chain management issues, the ability to avoid risks (environmental and social) and increase performance (economic) is considered critical to ensuring supply chain sustainability (Seuring & Muller, 2008; Gimenez & Tachizawa, 2012) . Azevedo, Govindan, Carvalho and Cruz-Machado (2012) state that the management practices deployed by the individual companies belonging to the same supply chain will affect overall sustainability.
The development of supply chain performance systems that include sustainability is challenging (Taticchi, Tonelli & Pasqualino, 2013) . Even without considering all the three dimensions of sustainability, and despite the numerous studies (e.g. Shepherd & Günter, 2006; Gopal & Thakkar, 2012) , there is no consensus on how to measure supply chain performance. Clivillé and Berrah (2012) clarify that assessing overall supply chain performance requires a company's overall performance and the identification of the interaction between the companies involved.
Companies have been pressed not only to change the way they do business but also to monitor and report on more than just their economic performance. As a response, some efforts have been performed to establish sustainability indicators and measures at the business level. Delai and Takahashi (2011) point out some well-known guidelines, frameworks and measurement systems on sustainability: i) Global Reporting Initiative -GRI; ii) sustainability metrics of the Institution of Chemical Engineers; iii) the Dow Jones Sustainability Index; iv) Triple Bottom Line Index (TBL); v) the ETHOS Corporate Social Responsibility Indicators; vi) the OECD guidelines for multinational enterprises. Some sustainability indicators have also been suggested in the literature (Veleva & Ellenbecker, 2001; Azapagic, 2004; Krajnc & Glavič, 2005; Labuschagne, Brent & van Erck, 2005; Matopoulos & Bourlakis., 2010; Hai, Hai, Ha, Ha, Dai, Hoa et al., 2014; Salvado et al., 2015) .
Despite the several sustainability measurement initiatives, only few have integrated simultaneously the environmental, economic and social dimensions Singh, Murty, Gupta & Dikshit, 2009; Veleva & Ellenbecker, 2001) . Moreover, an important drawback which represents a major barrier for implementing sustainability strategies is the lack of consensus on sustainability indicators (Searcy, Karapetrovic & McCartney, 2005; Sikdar, 2003; Veleva & Ellenbecker, 2001 ). Erol et al. (2011) suggest a composite index for measuring supply chain sustainability, stressing that using too many indicators complicates the sustainability assessment process. They also argue that a proper approach to management decisions, such as with sustainable supply chains, implies involving various participants and perspectives; therefore, it is a challenge to reduce all dimensions to a single measure. To overcome this difficulty, they propose the use of multi-criteria evaluation methodologies.
The sustainability assessment has been focused in several manufacturing sectors, such as the steel industry (Singh, Murty, Gupta & Dikshit, 2007) , chemical industry (Beloff & Tanzil, 2006) , breweries (Tokos, Pintarič & Krajnc, 2012) , as well as a number of other sectors, such as the retail sector (Erol et al., 2011): finance sector (Kapur & Dhanrajani, 2013) ; Biomass sector (Camarillo, Stringfellow, Jue & Hanlon, 2012) , health care (Ramirez, West & Costell, 2013) .
There are also some advances in measuring the environmental performance of companies and their respective supply chains. Azevedo, Govindan, Carvalho and Cruz-Machado (2013) suggest an "Ecosilient Index" to assess the greenness and resilience of automotive companies and the corresponding supply chain. In the proposed composite index the behaviour of companies is assessed by looking at the implementation level of a set of resilient and environmental practices, and the supply chain behaviour is assessed by aggregating the individual company behaviours. Wang, Zhang, Liu, Liu and Zhang (2005) proposed a performance assessment approach to assess green supply chain performance considering six factors: financial value, environmental protection, information value, customer service, cost, and operational flexibility. Tsoulfas and Pappis (2008) propose a set of environmental performance indicators and multi-criteria decision-making methodologies to measure the extent to which environmental principles are fulfilled along the supply chain. Savino, Manzini and Mazza (2015) use a global impact matrix where the supply chain carbon footprint (environmental impact) is mapped against the unit cost (economic impact). Azevedo et al. (2012) propose a set of performance measures covering economic, environmental, and social perspectives to evaluate the influence of green and lean upstream supply chain management practices on the sustainable development of businesses, based on the Global Reporting Initiative (GRI). The GRI is used because it is considered to provide the most widely recognized guidelines for reporting economic, environmental, and social dimensions of sustainability (Skouloudis, Evangelinos & Kourmousis, 2007; Christofi, Christofi & Seleshi, 2012) . The GRI gives managers the possibility to become more aware of the organisation's actual performance and impacts in relation to sustainability. In fact, the GRI enables a snapshot of the organisation's sustainability position and also provides both internal and external stakeholders, information on the process as well as its outcomes (Gray, Milne & Buhr, 2014) .
There are many sustainability indices in the literature which are used in different contexts, with different characteristics and associated to various advantages and disadvantages such as: i) Dow Jones Sustainability Index, which covers economic, environmental and social aspects with equal weights. In this index the requirements concerning sustainability aspects are more wide-reaching than in other sustainability indices (López, García & Rodríguez, 2007) ; ii) Environmental Sustainability Index (ESI), includes ecological, economic and social dimensions (Siche, Agostinho, Ortega & Romeiro, 2008) ; iii) Ecological Footprint Analysis (EFA), is a measure of how much productive land and water an individual, a city, a country, or humanity requires to produce the resources it consumes and to absorb the waste it generates, using prevailing technology (Wackernagel, 2014) ; iv) Genuine Progress Indicator (GPI), is an aggregate index formed by 20 sub-indicators of which 7 indicators reflect a growth in welfare and 13 indicators reflect a reduction in welfare. GPI includes social and environmental benefits and costs as well as those of the standard economic variety (Singh et al., 2009 ).
Some sustainability assessment frameworks can also be found. Bautista, Enjolras, Narvaez, Camargo and Morel (2016) propose a framework to assess the sustainability of the biodiesel industry using a survey to define and validate the principles and criteria importance. Azapagic, Stamford, Youds and Barteczko-Hibbert (2016) suggest a decision-support framework integrating economic, environmental and social sustainability with life cycle thinking and focusing on sustainable production and consumption.
This framework was validated using case studies from the energy sector. Resta, Dotti, Pinto, Bandinelli, Rinaldi and Ciarapica (2014) propose a theoretical framework for mapping practices associated only to environmental sustainability in the Textile, Clothing and Leather (TCL) sectors. Also, Liew, Hassim and Denny (2015) developed a systematic framework for sustainability assessment of biodiesel production pathways focusing on the engineering stage.
Besides the existence of some frameworks on sustainability most of them are applied in different sectors, not focusing on the Triple Bottom Line, not oriented for the supply chain and using different methodologies. The proposed framework seeks to respond to this gap in the literature.
The hierarchical approach followed in this study considers that the supply chain is composed by a set of n companies, and the overall supply chain sustainability will be affected by the aggregation of the three dimensions of sustainability: economic, social and environmental.
Framework to Asses the Sustainability of the Supply Chain
The framework proposed in this study is based on Salvado et al. (2015) however some differences exist, such as: the number of stages, the method used for weighting each dimension of sustainability (social, economic and environmental), the selection process of indicators and the type of indexes proposed.
The framework applied in this study comprises six steps as a way of computing the supply chain sustainability index through the aggregation of three sub-indexes ((I C_SUST ) overall ) ( j = 1 economic dimension; j = 2 environmental dimension; and j = 3 social dimension).
Each sub-index is computed using a set of indicators . In a second phase, the supply chain
) is computed by aggregating the sustainability sub-indices.
The assessment of the supply chain sustainability is performed using the following steps adapted from 
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Step -Selection of Sustainability Indicators and Data Collection
Supply chain sustainability indicators must be measurable and thus verifiable. As companies modify their practices from time to time they should also be dynamic enhancing benchmarking and monitoring over time. It is important that they are included in the total evaluation of the company's operations, products and services and also in the decision-making process (Tsoulfas & Pappis, 2008) . According to Erol et al. (2011) the indicators should follow three criteria: they should be measurable, data should be available for a particular indicator and the indicators should be related to the type of supply chain considered. In this study a set of economic, social and environmental indicators was identified from the sustainability reports of the UK automotive companies considering the guidelines given by the GRI. This method is used since the GRI has been focused by researchers and professionals in the sustainability reports (GRI, 2013).
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Step
-Computing Weights Using the Delphi Technique
The Delphi technique is used to obtain a set of weighted economic, social and environmental indicators.
Each indicator is measured using a score between 1 and 5, with 1 representing "not important" and 5 representing "extremely important". Also the importance of each sustainability dimension (social, economic and environmental) is rated using the Delphi technique.
The Delphi technique is a highly formalized method of communication that is designed to extract the maximum amount of unbiased information from a panel of experts (Chan, Yung, Lam, Tam & Cheung, 2001 ). It offers important advantages in situations where it is crucial define areas of uncertainty or disagreement, as is in this case. It also allows uncertainty to be assessed in a quantitative manner.
Therefore, the Delphi technique is appropriate to compute a set of weighted economic, social and environmental indicators to assess the level of sustainability of both individual companies and corresponding supply chain. According to Linstone and Turoff (1975) the next steps should be followed in preparing a Delphi study: i) defining and selecting the experts; ii) defining the number of rounds; and iii) designing the questionnaire structure in each study round. Generally, the number of rounds ranges from 2 to 7 and the number of participants varies between 3 and 15 (Rowe & Wright, 1999) .
The members of the Delphi panel could be professionals, working in environmental management, human resources management and economic performance. Once selected for the Delphi panel they are invited to participate in a meeting to complete an individual on-line questionnaire. All the completed questionnaires are then aggregated into a unique database and the consistency of the professionals' responses is determined using Kendall ' s coefficient. Kendall's coefficient of concordance is used to study the degree of association among rankings of several objects by several judges (Israel, 2009 ).
Kendall's coefficient is determined using the Equation 1:
( 1) Where:
m represents the judges which rate the k objects in rank order from 1 to k.
For each object i, the total rank is given by Equation 2.
Where:
r ij = the rating judge j gives to object i.
R is then the sum of the squared deviations from , the mean of the R i (Equation 3).
This coefficient varies between 0, indicating no agreement between judges, and +1 indicating complete agreement among the judges on the ranking of various sustainability indicators. This coefficient is easily computed using a simple spreadsheet.
A rule of thumb suggested by Smith (2008) states that when Kendall's coefficient reaches 0.7 or higher, this can be interpreted as "strong agreement" or a ranking of high confidence. If, after a number of rounds, the coefficient is close to 0.7, this can be taken to mean that an agreement has been reached by the panel members.
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Step -Normalization of the Sustainability Indicators
As the indicators that are integrated into a composite sustainability index are expressed in different units, the normalization of these units must be previously performed. In this study Minimum-Maximum method is used to normalize the indicators (Zhou, Tokos, Krajnc & Yang, 2012) . According to this method, each indicator with a positive impact on sustainability ( ) is normalized using Equation 4:
-is the normalized indicator i from the dimension of sustainability j with positive impact on sustainability.
-represents the indicator i from the dimension of sustainability j with positive impact on sustainability.
-represents the lowest value of indicator i from the dimension of sustainability j with positive impact on sustainability. That is = .
-represents the highest value of indicator i from the dimension of sustainability j with positive impact on sustainability. That is = .
-294-Journal of Industrial Engineering and Management -https://doi.org/10. 3926/jiem.1996 The normalization of indicators with a negative impact on sustainability is computed using the Equation 5. (5) Where:
-is the normalized indicator i from the dimension of sustainability j with negative impact on sustainability.
-is the indicator i from the dimension of sustainability j with negative impact on sustainability.
-represents the lowest value of indicator i from the dimension of sustainability j with negative impact on sustainability.
-represents the highest value of indicator i from the dimension of sustainability j with negative impact on sustainability.
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Step -Choice of the Aggregation Method Some methodological approaches can be found in the literature related to composite indicators and sustainability. The composite indicators consist of aggregating different indicators according to a pre-determined methodology (Gasparatos, El-Haram & Horner, 2008) . The composite indicators can be divided into the following categories (Niemeijer, 2002) : i) data-driven, when data availability is the central issue concerning the development of the composite indicators and high-quality data must be provided, ii) theory-driven, when selecting the best possible indicators for composite indicators construction is done from a theoretical point of view, and iii) policy-driven, when the indicators are selected, especially for the monitoring of a certain policy. Singh et al. (2007) propose a composite performance index using the analytical hierarchy process (AHP) to determine the weights at various levels. In a different approach Zhou, Ang and Poh (2007) propose a mathematical programming approach for constructing composite indicators using multiple criteria decision analysis (MCDA). Later, these same authors proposed a multiplicative optimization approach for constructing composite indicators, using the weighted product method (Zhou et al., 2007) . In their approach the weights are generated by solving a series of multiplicative Data Envelopment Analysis (DEA) type models that can be transformed into equivalent linear programs.
Cherchye, Moesen, Rogge and Puyenbroeck (2007) deployed DEA in the construction of the composite indicator enabling the normalization stage to be skipped. Hatefi and Torabi (2010) proposed a common weight MCDA-DEA approach for computing composite indicators. To deal with the uncertainty and vagueness in the weighting process Erol et al. (2011) proposed a fuzzy multiple criteria framework. Nardo, Saisana, Saltelli and Tarantola (2005) provide elucidative guidelines on how to build composite indicators. According to these authors when using a linear additive aggregation technique, it is necessary to assure that the indicators are mutually independent. From an operational point of view this means that an additive aggregation function allows the marginal contribution of each variable to be assessed separately. In the context of MADM (Multiple Attribute Decision Making), the Simple Additive Weighting (SAW) method, also known as the weighted sum method, is one of the most commonly used aggregating methods for constructing a composite index -both in general and in an environmental context in particular (e.g. Kang, Kim & Lee, 2002) . The SAW method requires that the social, economic and environmental variables are preferentially independent, which may be difficult to satisfy. However, even if the assumption does not hold, the SAW method would also yield an extremely close approximation to the ideal value function (Yoon & Hwang, 1995) . Despite this limitation, the SAW method has been widely used in practice (e.g. Shafia, Mazdeh, Vahedi & Pournader, 2011) due to its transparency and ease of understanding by non-experts.
Step -Computing the Sustainability Sub-index by Sustainability Dimension
The proposed approach also makes possible to assess sustainability sub-indices thorough the economic, social and environmental behaviour of supply chains. The Equation 6 can be used to compute the sub-indices ( ) for each sustainability dimension.
-it is the sustainability sub-index for the sustainability dimension j ( j = 1 economic dimension; j = 2 environmental dimension; j = 3 social dimension).
-represents the normalized indicator I, with a positive impact on sustainability for the sustainability dimension j.
-represents the normalized indicator I, with a negative impact for the sustainability dimension j.
Step -Computing the Supply Chain Sustainability Index
The sustainability index is a function of the three sustainability sub-indexes. The sustainable sub-indices are weighted according to the professionals' perception of the importance of each sustainability dimension for the sustainability of the automotive industry. When applying the SAW method, the composite sustainability index for economic, social and environmental dimensions is computed using the
-represents the sustainability sub-index, considering the sustainability dimension j ( j = 1 economic dimension; j = 2 environmental dimension; j = 3 social dimension).
w j -represents the weight associated to the sustainability dimension j,
Equation 7 is used to evaluate the impact of economic, environmental and social behaviour of SC on its sustainability. There is a cumulative effect of the behaviour of each economic, environmental and social sub-index on the SC sustainability index.
The proposed overall sustainability index results from the operations developed by a set of companies belonging to the same supply chain. Since a company could simultaneously belong to more than one supply chain, the proposed index could also be used to assess the interactions among supply chains. This analysis is also important for performing sustainability benchmarking analysis among supply chains that belong to the same sector. In this way it is also possible to perform a ranking of supply chains based on the individual sustainability index.
Methodology
This study intends to assess the level of sustainability by using the framework adapted from Salvado et al. (2015) in the automotive industry. To attain this objective a qualitative methodology based on case studies and content analysis is used. The content analysis is based on a longitudinal study of the sustainability reports from 1999 to 2014 and considering a case study of 25 companies from the UK automotive industry. The case study was chosen because it is considered adequate when a longitudinal study is developed representing a systematic way of observing the events, collecting data, analysing information, and reporting the results over a long period of time (Stake, 1995) ? Moreover, and according to Perry (1998) and Rowley (2002) , a case study approach is adequate when the boundaries of a phenomenon are not only still unclear but there is also no control over behavioural events. It is also adequate when the examination of the data is performed within the context of its use (Yin, 1984) , that is, within the situation in which the activity takes place, as it is the case. The indicators collected to compute the suggested sustainability index are collected from sustainability reports edited by professionals from the automotive industry.
In this research, the boundaries (assessment of the sustainability performance of the automotive industry) are still relatively vague. To attain this objective, the content analysis methodology was used to identify a set of economic, social and environmental indicators in order to compute and analyse the sustainability index for the UK' automotive supply chain. Yin (2002) states that case studies can be exploratory, descriptive or explanatory. They can be single or multiple case studies. Multiple case studies allow investigating different social, economic and environmental practices used by companies in the automotive SC of differing size and position in the SC and to determining the practices that more influence SC performance. The case study method has three distinct stages: design, collection and analysis.
Content analysis was also performed in this study, more precisely on sustainability reports. This method allows exploring strategic information that exists in organizational documents combined with powerful quantitative analysis (Tesch, 1990) . The goal of content analysis is "to provide knowledge and understanding of the phenomenon under study" (Downe-Wamboldt, 1992, p. 314) . Moreover, longitudinal research designs can be implemented because of the availability of comparable corporate information through time, such as annual reports or trade magazines (Kabanoff & Keegan, 2007) . The main advantage in using the content analysis is that it is nonintrusive and therefore does not suffer from researcher bias (Woodrum, 1984) . Some researchers have emphasized the validity of annual reports, as it is the case of sustainability reports, because senior executives spend considerable time outlining the content of the report, sketching out much of it (Barr, Stimpert & Huff, 1992) The content analysis can be conducted at two levels (Woodrum, 1984; Erdener & Dunn, 1990) : manifest content and latent content. The manifest content can be captured and revealed in a number of text statistics and the latent content focuses on deeper meaning of the text. The manifest content is followed in this study since the sustainability reports are analysed and common sustainability indicators (economic, social and environmental) identified.
Sample
To attain this objective, the automotive industry was chosen. This is because there are few industries as large, diverse and influential as the automotive industry but also, the management practices, organizational forms, and particularly the response to environmental pressures adopted by this industry are important in their own right, but also in terms of influencing many other business sectors. The products of this industry touch our daily lives not only by providing personal mobility for millions, but also by bringing the deterioration of local air quality in urban areas, along with global issues such as global warming, and the treatment of scrapped vehicles (Orsato & Wells, 2007) .
Geographically, the UK automotive industry was focused. The UK' automotive sector is very diverse having more than 40 companies manufacturing vehicles in some of the most productive plants in 
Data Collection
A web-based search to gather sustainability reports published by UK companies belonging to the automotive supply chain was performed. Almost all published reports are available on web sites so that all stakeholders can read those (Herzig & Godemann, 2010) . That is why we decided to use the web as data source. In the study, we have included both the reports published on the companies' web sites and the reports that make part of collective data bases. A total of 25 sustainability reports from 1999 to 2014 belonging to different automotive companies were examined.
Application of the Suggested Framework -Case Study
In this section, the proposed Framework is applied using sustainability reports from UK automotive supply chain and using a time horizon from 1999 to 2014 (Table 1) . 
Step -Selection of Sustainability Indicators and Data Collection
The sustainability indicators used in this study were collected from the sustainability reports belonging to 25 UK automotive companies and considering also the guidelines given by the GRI (Table 2) . These indicators were chosen because they make part of the GRI and are common to all the 25 sustainability reports of the research companies.
Indicator
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Step -Computing Weights Using the Delphi Technique
The weights associated to each dimension of sustainability were obtained by using the Delphi technique.
The success of the Delphi technique depends mainly on the careful selection of the panel members. A purposive approach was adopted to select this group of experts (Chan et al., 2001 ) using the following two criteria in order to identify eligible participants for this part of the study: i) having current/recent involvement in automotive industry research topics; ii) having a sound knowledge and understanding on sustainability. In order to obtain the most valuable opinions, only academics who met the two selection criteria were considered. As regards the selection of professionals from the industry the main criteria used was to work in a company belonging to the automotive supply chain. A total of 12 academics/professionals were invited to participate in this study.
Virtual (by email) interviews were launched with academics/professionals to assess the importance of the economic, social and environmental behaviour of the companies to the sustainability of the automotive supply chain.
Rounds of Delphi Questionnaires
The first round of Delphi questionnaire was sent to the group of panel members by e-mail at the end of The order of importance of the sustainability dimensions was determined through the Delphi technique and considering the perception of academics/professionals, after the two rounds. Looking at Table 3 it is possible to highlight the following results: the most important dimension of sustainability is the environmental with a weight of 46%, then the economic (32%) while the social dimension was considered least important at 23%.
As can be seen from the Kendall's coefficient of concordance the consistency of the academics/professionals rankings was lightly improved after the Round 2. Note: For "Mean rating" = 1 nothing important and 5 = extremely important Step -Normalization of the Sustainability Indicators
In this step the Minimum-Maximum method is used to normalize the economic, social and environmental indicators suggested in the previous section. The Equation 4 and Equation 5 were used respectively when the indicators have a positive or a negative impact on sustainability.
Since the indicators are expressed in different units, normalization is necessary (Equation 3 ). This makes possible to integrate the selected indicators into an aggregated index for sustainability assessment.
The normalization of indicators was computed using an Excel spreadsheet. In Table 4 
th Step -Choice of the Aggregation Method
The aggregation method used in this study is the Simple Additive Weighting method (SAW) which is also known as weighted linear combination or scoring methods.
th Step -Computing the Sustainability Sub-indices
At this phase the weights are determined and indicators normalized, which makes possible that the sustainability sub-indices could be computed by economic, social and environmental dimensions and using Equation 6.
As regards the economic sub-index of sustainability as all the indicators chosen to translate the economic dimension of sustainability have a positive impact on the sustainability the factor is not considered in the Equation 6. Being so, the economic sustainability index is computed by adapting Equation 6 and resulting in the following formula: , as can be seen in Table 5 .
As regards the environmental dimension and considering the sustainability reports of the 25 research companies, four indicators were identified with a negative impact on sustainability (total combined energy use, water use per vehicle produced, CO 2 equivalent per vehicle produced, waste to landfill per vehicle produced) and only one with a positive impact (site waste for recycling per vehicle produced). The environmental sustainability index was computed across the sixteen years of analysis and using Equation 6 (Table 6 ). The social sustainability index was computed using the Equation 6 in its original format ( Table 7) . As regards the type of impact of the social indicators on sustainability, the normalized indicator "Number of lost-time incidents" ( ) h as a negative impact on sustainability and both "Number of training days per employee" ( ) and "Total number of employees = Automotive manufacturing + Automotive supply and use" ( ) h ave a positive impact.
Number of lost-time incidents
Number of training days per employee Step -Computing the Supply Chain Sustainability Index
The sustainability index for the UK automotive supply chain was computed by aggregating the weighted sub-indices into a unique value using the Equation 7 ( 
Results and Discussions
After the application of the framework, the suggested sustainability index and the three sub-indexes computed it is possible to highlight some results. Considering each dimension of sustainability (economic, social and environmental) and bearing in mind the time horizon of the research it is possible to state that besides some fluctuations the economic sustainability index presents a growing trend, mainly after 2010
( Figure 1 ). According to Wells and Nieuwenhuis (2012) the automotive industry constitutes a major consumer of raw materials such as steel, aluminium, plastic, magnesium die casting and significant proportions of other materials such as rubber and copper These materials may be recycled, but in reality only a very small proportion is ever recycled back into cars: most are "downcycled" into less technically demanding applications, or indeed simply thrown away. Also, fuel efficiency in contemporary cars is a function of the thermal efficiency of the engine and powertrain (how well it converts the energy in the fuel into useful energy at the wheels), and the overall design of the vehicle and particularly the aerodynamic efficiency and weight of the vehicle. number of employees h as also increased. After that, the tendency was to decrease but with a small grow just after 2012. It is a reality that the automotive industry has made considerable progress in terms of working conditions and practices, although with cycle times very short. Moreover, employment is not stable. Many plants have introduced a wide range of "flexibility" arrangements with the workforce. One important problem is that because plants are very large, work and wealth generation is concentrated into particular locations leading to cities being heavily dependent upon car production (Weels, 2013). The Figure 5 illustrates the sustainability behaviour of the UK automotive SC (I Sj _SUST ) using the proposed sustainability index and during the research time horizon. Looking at the graphic it is possible to see that the sustainability behaviour of the SC in the UK has been slowly improved all over the years. It reflects the aggregated behavior from the economic, environmental and social dimension of sustainability and considering their weights. The environmental sustainability presents the worst values, being negative during the period between 1999 and 2004. After that the sustainability sub-index has increased which reflects more concern with the environment, mainly in the quantity of combined energy used, the quantity of water, CO 2 equivalent, waste to landfill and site waste for recycling per vehicle produced.
The economic dimension of sustainability has a positive behaviour during the research time horizon but in 2009 ( Figure 5 ). The social dimension presents positive values which mean that the automotive supply chain in UK during the period of analysis has a social responsibility behaviour investing in improving the working conditions by decreasing the "Number of lost-time incidents" and improving the "Number of training days per employee" and also the "Total number of employee". However it is important to note that the sustainability behaviour of the UK automotive SC is influenced by the sustainability indicators used, the weighting of each sustainability dimension and also the kind of the research companies.
Conclusion
Sustainability has received much attention, becoming a strategic topic not only for countries but also for individual organizations and supply chains. Sustainability consists of managing the triple bottom line and includes decision-making that simultaneously takes into consideration economic, social, and environmental concerns.
Companies are often less concerned with the social and environmental dimensions of sustainability as they tend to think of corporate social responsibility in generic ways. The existing approaches to social and environmental initiatives are fragmented and disconnected from strategy which can lead to conflicting social, environmental, and economic objectives. Instead organizations must explicitly link environmental, social, and economic goals within a broader strategic perspective to ensure that environmental and social initiatives are reflected in the triple bottom line.
This paper aims to assess the sustainability of UK automotive supply chain using the framework adapted from Salvado et al. (2015) to compute the SC sustainability index. The proposed index results from the aggregation of economic, social and environmental indicators and use different weights for each sustainability dimension. Weights are chosen using the Delphi technique, with a panel formed by academics and professionals from the automotive industry. This methodology helps adjust the sustainability index to the reality of the industry and makes index construction a more dynamic process.
In this way, managers can use the sustainability index to help adjust their SC' behaviour and improve economic, social and environmental performance. Also, the proposed framework is quite flexible making possible to adjust the determination of the sustainability index to the reality of the SC by choosing different indicators and using their own professionals for indicators' weighting. Moreover, once stabilized the sustainability index a Benchmarking analysis could be performed and the best and worst performer in each sustainability dimension identified.
Attending to the results reached with the application of the sustainability index it can be stated that the sustainability of the UK automotive supply chain has been improved during the last decade. During the first years of this century the automotive industry was concerned mainly with economic issues specially with sector turnover, value added and number of cars produced.
From 2002 an improvement in the sustainability index of the UK automotive industry was observed contributing to this tendency a more concern on environmental issues which reflects new behaviours in terms of combined energy used, water used per vehicle, CO 2 equivalent per vehicle produced, waste to landfill per vehicle produced and site waste for recycling per vehicle produced.
The suggested approach gives a deeper knowledge on the sustainability behaviour of the UK automotive SC considering the integration of the economic, social and environmental dimensions.
Besides the advantages of using the proposed index to assess the level of sustainability of UK automotive SC it presents also some limitations such as: the selection of the economic, social and environmental indicators should be performed with the involvement of other important stakeholders such as the Non-Governmental Organizations (NGO's), consumer organisations, fuel producers, retailers.
Moreover, data triangulation using other data' sources such as questionnaires and interviews with the human resources manager, the financial manager and the production manager should also be incorporated in order to a better selection of the sustainability indicators. More, the annual reports have been criticized in managerial-cognition research because they consider that they could be part of communication strategies performed by senior executives with external stakeholders (Arndt & Bigelow, 2000) .
Also, the proposed framework is only adjusted to the automotive industry since the economic, social and environmental indicators used to compute the SC' sustainability index is identified from the sustainability reports of the UK' automotive companies and their professionals made part of the panel Delphi.
While this study has been able to prove the feasibility of the approach, a case study considering several companies from different industries is the recommended next step. Such an application will help illustrate the applicability of the sustainability index for both individual companies and the supply chain. Also, other sectorial cases including sustainability analysis should be performed.
